The importance of nitric oxide (NO) and dilator prostaglandins in uterine resistance arterioles was investigated. In pentobarbital anaesthetized rats at dioestrus-2, the uterine microcirculation in vivo was transilluminated by a fibreoptic probe and microvessels (circumferential arterioles) viewed by video microscopy. Arteriolar diameters were measured while increasing concentrations of acetylcholine (ACh), serotonin (5-HT), phenylephrine (PE), or angiotensin II (AII) were applied topically (suffused) over the uterus. Agonists were applied alone or with ibuprofen (IBU; cyclooxygenase inhibitor), N\g=w\-nitro-L-arginine (L-NA; nitric oxide synthase inhibitor) or both. Circumferential arterioles were dilated by ACh and 5-HT (10\m=-\8\p=n-\10\m=-\4mol l \ m=-\ 1) and constricted by PE (10\ m=-\ 8\ p=n-\ 10\ m=-\ 5 mol l \m=-\1) and AII (10\ m=-\ 11\ p=n-\ 10\ m=-\ 7 mol l \ m=-\ 1). 
Introduction
Mechanisms regulating resistance vessels are often different from those regulating larger conduit vessels. For example, in vitro, arginine vasopressin, endothelin, oxytocin and noradrenaline are significantly more potent on the smallest branches of the uterine arterioles (resistance vessels) than on the larger conduit vessels dissected from humans (Ekström et al, 1991) . In sheep, catecholamines (noradrenaline, adrenaline, dopamine and isoxsuprine) given in vivo showed more pronounced or opposite effects on the middle uterine artery versus its upstream supplier, the common internal iliac artery (Tabsh et al, 1981) . Serotonin has different actions depending on the vascular bed and the size of the vessel studied: it vasodilates small arterioles in skeletal muscle (Alsip and Harris, 1991, 1992) , pial circulation (Edvinsson et al, 1977) , and heart (Lamping et al, 1989) , although it acts as a vasocon¬ strictor in these same organs on larger vessels. Since the smallest branches of the arteries are the resistance vessels, they are specifically involved in the local regulation of uterine blood flow (Ekström et al, 1991 Endothelium-derived nitric oxide (NO) and prostaglandin products of the cyclooxygenase pathway might play a physiological role in maintaining the blood flow of the uterine circulation (Matsumoto et al, 1992; Kimura et al, 1995 (Yallampalli et al, 1993 (Yallampalli et al, , 1994 Buhimschi et al, 1995 Acetylcholine caused a concentration-dependent dilation of circumferential arterioles (Fig. 2) when applied topically (suffused) to the untreated uterus. The application of the nitric oxide synthesis inhibitor, L-NA alone or in combination with the cyclooxygenase inhibitor ibuprofen (Fig. 2) significantly constricted the uterine arterioles (see Fig. 1 ). Subsequent application of acetylcholine did not result in arteriolar dilation in these groups. Treatment with ibuprofen alone (Fig. 2) inhibited arteriolar dilation at higher (above 1 µ 1~) but not lower concentrations of acetylcholine, although ibuprofen itself did not alter the diameters. (Fig. 3) . The presence of ibuprofen did not alter the arteriolar response to 5-HT, or baseline diameters (Fig. 3) . Treatment with L-NA alone or in combination with ibuprofen caused a significant arteriolar constriction and prevented the response to 5-HT (Fig. 3) .
Concentration-dependent constriction of circumferential arterioles occurred in response to phenylephrine application (Fig. 4) . This constriction was not altered by the presence of ibuprofen (Fig. 4) . In contrast, when either l-NA or both L-NA and ibuprofen were present, there was a significantly enhanced constriction in response to PE application (Fig. 4) .
Like phenylephrine, angiotensin II suffused onto the uterus caused concentration-dependent constriction of circumferential arterioles (Fig. 5) ibuprofen (Fig. 5) . The presence of L-NA alone in the suffusion solution (Fig. 5) (Fig. 5 ).
Discussion
Acetylcholine releases nitric oxide (NO) in many blood vessels, including the uterine artery, in several species (Altiere et al, 1986; Koga et al, 1989; Tare et al, 1990; Jovanovic et al, 1994) .
In the present study the concentration-dependent relaxation produced by ACh was abolished by a nitric oxide synthase inhibitor, JV'-nitro-L-arginine (l-NA) (Magness et al, 1996) . These results differ from the present study since our data indicated that angiotensin II releases both nitric oxide and dilator prostaglandins in the nonpregnant rat.
This could be a species difference, or it could indicate a
